Restriction of maternal food intake inhibits fatty acid activation in developing rat hearts.
We studied the effect of restricting the diet of pregnant and lactating rats on the beta-oxidation of fatty acids by the developing heart in suckling pups. Control pregnant rats were fed a stock diet ad libitum. For the experimental group, food was restricted to half of the control intake on the seventh day of pregnancy and continued through lactation. The pups on the restricted diet were significantly smaller than the controls. At postnatal days 5, 14 and 21, the beta-oxidation of [1-14C] palmitate by heart homogenates was determined in the presence of ATP, carnitine and CoA. At day 21, the production of 14CO2 was 60% lower in the group on the restricted diet. Consequently, the possibility of inhibiting activation or intramitochondrial transport of fatty acids by heart mitochondria was studied in vitro using [1-14C] palmitate, [1-14C] palmitoyl CoA and [1-14C] palmitoyl carnitine. With [1-14C] palmitate, the rate of 14CO2 produced was 2464 +/- 317 cpm/mg protein/min for the control and 1682 +/- 91 for the restricted diet group. With [1-14C] palmitoyl CoA and [1-14C] palmitoyl carnitine, the oxidation rate of the experimental group was similar to control values, showing clearly that the inhibition of oxidation was from a problem with activation. A significant decrease in palmitoyl CoA synthetase activity in the heart homogenates and mitochondria of the diet-restricted pups took place.